DOCUMENT RESUME 



ED 311 739 FL 018 189 

TITLE The Multi-Language Multi -Media Courseware Authoring 

and Delivering System. P;nal Report. 
INSTITUTION Comptek Co., Springfield, NJ. 

SPONS AGENCY Office of Educational Research and Improvement (ED), 
Washington, DC. 
27 Aug 87 
400-85-1012 
47p. 

Reports - Descriptive (141) 
MF01/PC02 Plus Postage. 

Audio Equipment; *Authoring Aids (Programing); 
*Chinese; *Computer Assisted Instruction; 
*Courseware; *English; Higher Education; Ideogrcohy; 
* Japanese; Material Development; Microcomputers; 
*Multimedia Instruction; Program Descriptions; Second 
Language Instruction; Uncommonly Taught Languages 



The development of a multi-media, multi-language 
authoring and student use system for second language instruction is 
described. The system uses a microcomputer and monitor, off-shelf 
voice peripheral device, microphone, speaker, and over 40,000 lines 
of courseware. It allows an author or teacher to compose courseware 
and present it to the students. The courseware can control the 
sequence of presentation depending on the student's response and data 
accumulated during the course. The author's interface with the system 
is menu-driven a*:d screen-oriented. Courseware can be prepared and 
presented in English, Chinese, or Japanese and in text, graphics, or 
voice. The system has access to over 3,000 Chinese and Japanese Kanji 
characters. It was field tested by professors for first-year Chinese 
courses for college students. (MSE) 



PUB DATE 
CONTRACT 
NOTE 

PUB TYPE 

EDRS PRICE 
DESCRIPTORS 



ABSTRACT - 



************** ******* 

* Reproductions supplied by EDRS are the best that can be made * 

* from the original document. * 

*************************************************** :^** ******** *x** **** * 



SCOPE OF INTEREST NOTICE 

The ER(C Facility has assigned 
this document for processing 



Pinal Report Summarv 



[n our judgmeni. this document 
j$ also of interest to the CJear- 
inghouses noted to the right. 
Indexing should reflect their 
specie! points of view. 



Title: The Multi-Language Multi-Media Courseware Authoring 
and Delivering System 

Department of Education, SBIR Phase-II, Contract No. 400-85-1012 
RFP No. NIE-R-85-0005 

RFP Topic: Simplifying and Improving the Creation of Software 

Prepared By: Comptek Company 

P. O. BOX 245, Springfield, N.J. 07081 
Tang Mao, Managers, Government Contract 

Date: August 27, 1987 

Technical Abstract : Comptek completed a prototype of a 
Multi-language, Multi-media, Authoring and Student (MMAS) 
system. It is composed of an IBM-PC or compatible with color 
or graphics monitor, an off-shelf voice peripheral device, a 
microjiione, a speaker, and over forty thousand lines of 
software developed during Phase-II. As a courseware 
authoring and delivering system, it allows an author or 
teacher to compose a courseware and presents the courseware 
to the student (s). The courseware can control the secjuence 
of presentation depending on the response from the student 
and accumulated data during the course. The author's 
interface with the MMAS is menu driven and screen oriented. 
The courseware can be prepared and presented in multiple 
languages: English, Chinese, or Japanese, and in multiple 
media: text, graphics, or voice. The system has access to 
more than 3,000 Chinese and Japanese Kanji characters. The 
system was field tested by professors for first year Chinese 
courses for college students at Boston. Several demo and 
real coursewares were constructed. 

This report presents the MMAS, the work performed, the 
results achieved, their evaluation, the difficulties 
encountered and resolved, and future enhancements foreseen. 

Key Words : Courseware, Computer Aided Instruction (CAI), 
Chinese, Japanese, Authoring System, Language Instruction. 

The Results and Potential Applications : The result of the 
Phase-II is a working system that can be used to prepare and 
present courseware in three languages in the forms of screen 
monitor and voice messages. Besides as a normal courseware 
system, it is especially suitable for language instructions 
in teachiP'^ students speaking one langxiage about the other 
tVrO langutu^'es. 
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1. Phase-II Teohnioal Objectives 



As stated in Phase-II Proposal CSiapter 3 (page 3-1), the 
technical objectives of the project are: (a) to carry out a 
complete implementation of the MMAS prototype, and (b) to 
demonstrate in a satisfactory fashion certain desirable 
capabilities. 

More specifically. We expect the MMAS system to be able to: 

1. Provide graphic, text, and voice capabilities, 

so that the courseware author can create courseware 
that presents the educational material with color 
graphs, alpha-numeric text in various fonts and sizes, 
along with the voice. The voice in our system is not 
generated by a voice synthesizer, but is the human 
sound recorded previously. 

2. Capable of preparing and presenting in mxiltiple 
langua,ges , 

so that the courseware can be prepared and presented 
in many languages, intermixed with each other. The 
goal for the Phase-II project is Chinese and Japanese, 
besides English. The capability to extend the system 
to include other languages, however, is important and 
would be preserved. 

3. Friendly to the author, yet powerful enough, 

so that the author with little knowledge about 
computer can create, or compose, the courseware within 
a much shorter period of time than using existing 
systems. 

4. Affordable, 

so that many institutions presently can not afford the 
high cost of mainframe, mini-computer, and special 
peripherals for the CAI applications can have the 
luxury of not only educating their students, but also 
providing their teachers a means to create their own 
coureware on line. 

5. Portable to other delivering systems, 

so that a courseware created for a particular 
delivering system can be used on another delivering 
system with insignificant effort. 
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Porta±)le to other authoring systems, 

so that the authoring system can he moved to another 
family of computers with a significantly less effort 
than developing a new authoring system for the new 
computers . 
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2. Work Performed 

fJIiis chapter describes the work performed during the Phase- 
II Project. In siimmary, we first established the s-^^jem 
architecture and the hardware / software foimdations. Based 
on these, we adapted Chinese and Japanese databases to 
provide thoiisands of characters needed in using the two 
langxiages. To knit all parts together, we developed a large 
amount of G programming language code to provide the 
functions of the MMAS, both the authoring system and the 
delivering system. We also completed a user's manual, 
besides internal design documents, for the system. To 
further assist the use of the system, we developed a demo 
courseware, and a real courseware that teaches CJhinese for 
English speaking students during the field trial. Finally, 
we held a four-month field trial at Boston, where Professor 
Hu and her colleagues tried and evaluated the system. 

Each of the work activities are further discussed in the 
following Sections, (it should be noted that the work items 
described are only approximately in the chronological order. 
Many actj.vities overlapped with one another. Several, such 
as the software development, lasted for most of the project 
period. ) 

2.1 System Architecture and Foundations 

The basic system architecture of the MMAS was researched 
during the Phase-I Project, and was presented in Sections 
2.3 and 2.4 of the Phase-II Proposal (January 22, 1985). 
Based on that architecture, the MMAS was configured to 
include one IBM-PC with 256 kilo-byte memory, one Dialogic 
voice peripheral card, a microphone (needed for the 
Authoring System only) and a speaker. The software 
foundation, upon which our application software built on, 
includes the DOS operating system, the Lattice-C library, 
the VDI graphics librai^y, and the voice device driver/ 
library. All components were leased or purchased, 
integrated together, and a fair amount of efforts were spent 
to test each component for the adec[uateness for our 
application. Several software programs were developed for 
the testing pvirpose. 

2.2 Databases 

Unlike the Romanic languages, the two target languages in 
the MMAS, CMnese and Japanese, have thousands of basic 
characters, each distinct. We decided to use a database to 
store the patterns of those characters and to retrieve the 
characters when the courseware calls for a display. An 
alternative to the database approach is to use special 
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language hardware to provide the characters. The database 
approach was chosen because it is more flexible (new 
characters can be added when necessary) and needs no special 
hardware (thus costs less). 

The Chinese database was acquired from Taiwan, and the 
Japanese Kanji character database from Canada,. Witn the raw 
databases in hand, we spent much effort to adapt them into 
the MMAS system. The original Chinese database was on a 
tape, and the original Japanese database was in the Apple-II 
disk file format. For each language, we implemented 
software utilities to select and retrieve characters from 
the source, entered proper selection sequence ( Pin-yin for 
Chinese and Japanese phonetic symbols for Japanese), built 
the dataJDase, and developed software library interfaces that 
were invoked in the MMAS system. The different disk file 
format for the Japanese database required estra effort; it 
was first read and translated into an Apple Mcintosh, 
shipped to a Unix system, and finally downloaded to the IBM 
PC for the MMAS application. 

Currently the MMAS Chinese dataJ^ase has 3,000 characters, 
i.e. it can display 3,000 distinct Chinese characters at 
the discretion of the coursewaj:e. This capacity covers 
about 90% of Chinese characters used in the daily 
newspapers, sufficient for languages instructions. The MMAS 
Japanese database also has about 3,000 Kanji characters, of 
which about 100 had their selection sequences entered into 
the database and are accessible. The capacity of the 
accessible Japanese characters is adequate for demo purpose. 

To be able to compose new characters, a software tool was 
developed. It was used to create the fifty Japanese 
phonetic symbols, and can also be used to add new characters 
into the Chinese or the Japanese databases. With this 
flexibility, the database sizes are not limited to the three 
thousand characters as originally acquired. We can add new 
characters whenever there is a need. The tool is quite 
convenient to use, takes only aiout 2 minutes to enter the 
pattern of a new character. 

In MMAS, the selection sequence, or input method, for 
Chinese is the Pin-Yin method. The selection sequences for 
all Chinese characters are specified in the XinHua Zidian 
(Dictionary), 1984, pviblished by Commerce Book Store, 
Beijin, China. It is one of the popular input methods for 
Chinese, and is used in the Chinese courses of foreign 
language departments in many U.S. universities. 

The input method in MMAS for Japane.5e is the Japanese- 
phonetic- symbol method, in which each Kanji character is 
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represented l^y a sequence of the fifty basic phonetic 
tokens. All selection secjuences of Kanj: characters are 
used in Fujitsu OASIS system and specified in "IBM5550 
Dictionary," published by IBM Japan. Like in the Pin-Yin 
method, the MMAS resolves conflicts (two or more characters 
having the sajne sequence) in the phonetic selecT^ion method 
by displaying all conflict characters and prompting the 
author for another selection. 

2.3 Software Development 

Software development is the major effort in the Phase-II 
Project. Over a period of one and a half year, there were 
total over 40,000 lines of 0 code developed and tested. The 
major components and their capabilities are described as 
follows. A detailed discussion with examples i2x)ut the 
usage of each component can be found in the MMAS User's 
Manual, included as Appendix G. 

2.3.1 Course Organizer The Course Organizer enables the 
author to create the courseware. With its screen oriented, 
menu driven interface, axi author can specify the order to 
display a screen or to output a voice message. With its 
logic features, the author can also si^cify the conditions 
that alter the presentation sequence. For instance, the 
author ca^ instruct the coursewa^re to go through some 
special materials if a student inputs an incorrect answer. 
Or the author can have the courseware output a complementary 
voice message when a stud^mt enters the fifth consecutive 
correct answer. 

2.3.2 Compiler After the courseware was created via the 
Organizer, the author invokes the Compiler, also called the 
Translator in the previous interim reports, to translate the 
courseware into machine readable form, which the Rehearser 
tmderstands . 

2.3.3 Rehearser The Rehearser is by itself a complete 
courseware delivery system. Equipped with capabilities to 
understand the courseware logics, to access Chinese/ Japanese 
database, to display the characters, text, and graphics, to 
read from the keyboard, and to output to the speaker, the 
Rehearser can process the courseware and perform according 
to the coursewaj?e ' s instructions and student inputs. The 
Rehearser has also trouble-shooting features built in that 
can be used to diagnose the logics of the courseware while 
being developed. 

2.3.4 Graphics Editor The Graphics Editor, also called the 
screen editor, can be used to compose the screens used in 
the courseware. The screens can include a combination of 
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text, wMch may be alphabetic, nuiaeric, or Chinese/ Japanese, 
graphics, which may be lines, blocks, marked areas, or other 
VDI graphics components. The graphics can be in any color 
allowed by the monitor, of several sizes, and of other 
attributes as specified in the VDI standard. 

With the menu driven interface, even an inexperienced person 
can learn the use of the Graphics Editor quickly. Typically 
a fancy screen can be drawn in a matter of minutes. An 
example is a staff member's seven year old son, who learned 
the the Editor in one half hour, and created many 
interesting screens, some of which were included in our demo 
courseware . 

2.3.5 Voice Lditor The Voice Editor allows the editing of 
voice messages for the courseware. The author can speak to 
the microphone, record the message as a disk file, and later 
name the file to be output to a speaker at an appropriate 
time as decided by the courseware, it uses the voice driver 
to interface with the voice device, the speaker, and the 
microphone. Other voice library routines were also 
developed that enabled the Organizer to record the voice 
message when the author creates the courseware, and the 
Rehearser to output the voice messages. The voice Editor is 
also considered friendly. With analogy to a tape recorder, 
it is generally considered easy to use. 

2.4 Documentation 

During the Project, numerous internal documents about system 
design, testing results, and field testing planning were 
produced. The major document that was produced for the 
users of the MMAS is "The MMAS Version 1.0 User's Manual," 
which was intended for the installation and the operation of 
the system. It is included in its entirety as Appendix C. 

Fxirther, as a menu-driven system, the MMAS software has a. 
number of help menus. A help menu provides a briefed 
explanation about available options at any given time during 
an authoring session. The menus are useful as a reminder 
for those who used the MMAS before or who have some 
knowledge about the system. 

2 . 5 Courseware 

During the development of the MMAS, several testing 
coursewares were developed to exercise and diagnose the 
various parts of the software. Before the start of the 
field trial, a simple demo courseware was developed to 
demonstrate the features of the MMAS and its use in Chinese 
language instructions. During the field trial at Boston, 
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Consultant Hu and Comptek staff jointly developed a 
courseware intended for the first y^ar Chinese language 
course. A sajnple of that courseware, which uses the MMAS' 
voice capability to teach students a±)Out "sound 
discrimination," is included as Appendix 

2.6 Field Trial 

From February to June 1987, a field trial was held at East 
Asia Civilization and Language Department at Harvard 
University, Boston. The purpose of the trial was to verify 
and measure several important properties of the MMAS system: 
functional correctness, user friendliness, effectiveness of 
the co\irseware, and system response time / performance. 
Consultant Hu, her colleagues, and Consultant Luh were the 
main users of the system as the teachers/ authors. Their 
feedback about the system was in general favoraJble, and had 
some very valxiable insights that can improve the overall 
effectiveness of the MMAS. The feedbacks will be further 
discussed in the nezt chapter. 

The second stage of the field trial, student use, was not 
conducted before the end of the Project due to the delay in 
teachers' evaluation. (Negotiation is, however, on-going 
with the school and other alternatives. There is a high 
chance, which we certainly look forward to, to conduct a 
student use test in the fall semester . ) 

2 . 7 Deliverables 

Early releases of the MMAS system were delivered to the 
Project Officer at the Education Department in July and in 
December 1986. The latest delivery consisted of all 
software modules, software drivers, all source code, the 
Chinese database that contains 1,000 characters, and the 
demo courseware. 
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3. Results and Evaliiatioiis 

The obvious result of the Phase-II project is the completion 
of a worlcing courseware system that demonstrated the 
capability to do instructions in multiple languages and in 
both the voice and the screen form. The less obvious 
results are, however, the intangibles, i,e. the knowledge 
and experience we gained during the project. These 
knowledge/ experience were from struggling and overcoming 
the many technical obstacles encoTintered while developing 
the MMAS system. We shall report some of them in the next 
section. Section 3.1. 

Like any project at its completion, this project should also 
be asked the same question: How good is it ? Our answer to 
this question is two fold: it's definitely a success as a 
research project, but it needs more enhancements before 
becoming a successful commercial product. We shall further 
discuss the evaluation issue in Section 3.2, and the 
enhancements in Section 3.3. 

3.1 Obstacles Knco\intered and Overcome 

During the two year project, we encoimtered a number of 
technical obstacles. To overcome them in order to 
accomplish the project goal, we either fo\md brilliant 
solutions, devised work-aroiind, or even changed project 
directions. Some of those experiences are recorded here: 

3.1.1 Problems with Commeroial Software Packag es It was 
decided in the early design of the MMAS that the system 
should be built upon as many as possible commercially 
available software packages. The reason was theit we 
believed, as it is still true now, that it is cheaper to buy 
and integrate existing software packages than to develop 
them anew. Several software packages were named in the 
Phase-II Proposal as the foiindation of our development: 
VDI, GKS, VDM, and the voice library. Yet, among them only 
the VDI and the voice l-lbrary made into the final MMAS 
system. 

The GKS was removed from the project because its slowness 
and in-compatibility with other packages. The GKS library 
provides a higher level (easier to program) interface for 
generating gra;phics and alpha-numeric text. We fovmd, 
however, that the GKS is extremely slow in drawing a Chinese 
(or Japanese) character on the screen. Our experiments 
showed it took several minutes to draw a single one. The 
reason can be attributed to its simulating floating point 
arithmetics on the IBM-PC which does not have a floating 
point processor. We decided that speed was unacceptable and 
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used a featvrce in the VDI Ixbrary to draw Chinese 
cb^aoters, which takes only several seconds. 

Then we discovered that the two packages, VDI and GKS, could 
not co-exist in the same software module, as our design 
called for. The in-compatibility prompted our decision to 
drop the GKS completely from the MMAS. The cost of this 
decision was about 3 to 10% increase on the programming 
effort, since we have to use the low^r level (less easy to 
program) interfaces provided in the VDI. 

The removal of the VDM from the MMAS was mainly based on the 
consideration of courseware storage. The VDM was supposed 
to be an industrial standard to store graphic displays. 
Presumably more graphic displays will be availaJ^le to the 
e^oftware that uses the standard. We found, however, that 
the standard was not much followed in the industry, thus 
following that standard ourselves would not give our system 
more access to other graphics tokens. We realized further 
that the object-oriented storage format, which we devised 
specifically for the MMAS, can save significantly on the 
disk storage space for the courseware. Consequently, we 
removed the VDM from the MMAS architecture ,ind replaced with 
o\ir custom-designed format. 

We are pleased we made the decisions on these issues. If we 
did not change the directions early in the project, as we 
did, the project is probably still negotiating with tne 
vendors for a faster version or struggling with the disk 
space. The advice for other projects should be clear; 
Incorporate as many commercial software packages as 
PRACTICALLY possible • Use others or write your own if any 
package does not fit your need. 

3.1.2 Need for Oompil ey The Compiler is a module used to 
translate the courseware as specified by the Organizer to a 
machine readable form to be understood by the Rehearser. It 
was not in the original design, but was later recognized as 
essential. The advantages of the Compiler are: 

1. It forr«5 a symbol table for all the names about the 
screens, the voice messages, and the sections of the 
courseware. This eliminates the need for the 
Rehearser to collect the information as it starts the 
course. The speed of the Rehearser, and the delivery 
of a courseware, is significantly improved. The 
improvement is more obvious as the size of the 
courseware increases. 

2. The Compiler also replaces all the names and the 
branches with machine readable and more efficient 
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addresses. That results in more compact courseware 
and in turn contributed to the solution of the next 
issue: storage requirement. 

3. 1.3 Courseware Storage Requirement The courseware 
storage requirement was discussed in the Phase-II Proposal 
(page 3-3) as a major obstacle for graphics oriented CAI 
applications. The storage req[iiirement for a single screen 
was estimated (page 2-2, Phase-II Proposal) to take several 
thousands to hundreds of thousands of bytes, depending on 
the storage format to use. With that range of storage 
requirements, the popular low priced storage media: floppy 
disks, caa store only minutes of courseware, and becomes 
commercially undesirable. 

In the MMAS, the required storage for the screen information 
was reduced by one magnitude. This was achieved via two 
approaches: the object-oriented screen representation uises 
fewer bytes than standard graphics representations like VDM; 
and the MMAS Compiler prooosses author's specification to 
generate compact courseware • Each screen in the MMAS takes 
from one to five hundred bytes of storage, and a courseware 
stored on a floppy df.sk can last for about 2 hours ,^ 
sufficient for most applications. 

3.2 How Good Is It 

This Section evaluates the MMAS from two aspects: as a 
research experiment fi^nd as a commercial product. To 
evaluate the system, ve shall re-visit those Phase-II 
Technical Objectives eis stated in the Phase-II Proposal and 
excerpted in Chapter 1. ?irst we address several research- 
oriented issues, i.e. original ideais not accomplished by 
other projects. 

3.2.1 Provide Graphics. Text, and Voice Capabilities This 
objective was achieved satisfactorily. The courseware 
author can create courseware with color graphics, alpha- 



* The two hour per floppy disk applies only to courseware 
without voice. Although the sto::age for the screen 
information was significantly reduced, that for the 
voice messages still take large storage space, 
approximately 500 bytes for each second of voice 
message. Consequently, making a floppy disk based 
courseware a reality requires more improvements in the 
voice message storage size. 
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numeric text in several fonts and sizes, and with recorded 
voice messages. 



3.2.2 Cap ftlpl e Ql preparing and presenting ifi multiple 
languag es This objective was achieved satisfaotorily. The 
author can prepare and present courseware in CJhinese, 
Japanese, and English, intermixed with eadi other. The MMAS 
was designed in such a modular manner that enhancing 
Japanese capa±>ilitY requires only to add the dateibase and 
the database access routines. The task took only several 
man-months. 

There were also a number of objectives that are not unicjue 
from the research aspect of view, but are nevertheless 
important to become a successful commercial product: 

3.2.3 Friendly to the author. Y^t powerful enough The 
objective was to enable the teacher with little knowledge 
about computers to create the courseware using a much 
shorter period of time than on other existing systems. From 
the feedback we received from the field trial, the MMAS 
seems to have achieved about one half of this objective. It 
was considered to be general, flexible, and powerful, yet 
sometimes can be un-friendly to first time users. For an 
author who is familiar with the MMAS, she (he) can produce a 
courseware that meets the need in a short time period. For 
someone new to the system and has litt7e or no exposure to 
computers, however, he (she) often has a difficult time to 
use the system. 

During the field trial, we attempted to alleviate this un- 
friendliness by enhancing documentation. The result was 
still not satisfactory. We now conclude that it is due to 
too much computer knowledge reqnaired in order to effectively 
use the system. Some enhanceme-nts on this issue will be 
discussed in the Section of Enhancements. 

3.2.4 Affordable The objective was to allow institutions 
that could not afford the high cost of computers and special 
peripherals for the CAI applications to have the luxury of 
not only educating their students, but also providing their 
teachers a means to create their own courseware on line. 
This objective has been achieved satisfactorily. THe MMAS 
does provide the teachers with the capability to create 
courseware on the PG computers. But the affordability of 
the system was mainly achieved by the faster than expected 
price dropping of personal computers. For the last three 
years, the price of personal computers has been dropping 
twenty percent or more every year. We simply picked the 
right hardware, personal computers, to develop the MMAS, and 
we benefited very much from the trend. 
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3.2.5 Portable To Other Delivering Systems This objective 
was to develop the MMAS delivering system on standard 
interfaces aad in a modular design, so that porting to other 
non-IBM-PC hardware can be simplified. The ultimate goal is 
to use the MMAS, and the courseware developed for it, in a 
larger market than the IBM-PC one. During the Phase-II 
project, the MMAS was tested on a number of so-called PC- 
compatible machines, including ATOT PC, Leading Edge, and 
several models from the Far East. Although we tried only 
four to five models, the MMAS ran on all tried. It also ran 
on mono-graphics monitors/ adaptors, such as Hercules. From 
what we tested, the MMAS seems to be able to address the 
complete PC and PC-compatible market, itself a sufficient 
large one to grow. 

Another smaller yet valuable market is the Apple computers, 
which are very in-compatible with the PC lines. Porting the 
MMAS to the Apples requires little or no changes if the 
following three interfaces exist on the Apples: 

1. A C-language compiler that provides input /output 
interface similar to the IBM-PC Lattice C com.piler, 

2. A voice device and its interfax)e, and 

3. A VDI library to provide graphics interfaces, 

Foi- the Apples, there are several good C compilers that 
provide standard DOS interfaces. This means no change on 
the language interface in order to port the MMAS. There 
also exist several voice devices for the Apples with 
different interface with the Dialog/I devices. This means 
soine changes -go the MMAS voice library to pert the MMAS. So 
as soon as the VDI libTr^ary appears for the Apples, the MMAS 
system can be ported to the Apples in a matter of weeks. 
On the other hand, converting the voice courseware from the 
IBM-PC to the Apples is itself an interesting research 
subject, and warrants more study. The conversion would be 
valuable only when there exist large quantity of courseware 
for one kind of personal computers. And we are far away 
from that stage yet. 

3.2.6 Other Objectives Other objectives that were 
evaluated in the field trial include the functional 
correctness and response t."UDe / performance. Both 
objectives were achieved satisfactorily. Several problems 
(bugs) were uncovered and fixed during the field trial. 
Nothing serious. The response time of the MMAS, partially 
because we paid special attention during the design stage, 
was considered quite good. 
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3.3 Enhancements Envisioned 



This section presents enJiancements that we feel necessary in 
order to make the MMAS a better and a more successful 
commercial product . 

3.3.1 Friendlier Autho r Interface Several enhancements 
were felt to he desirable to make the MMAS more friendlier. 
They are aJbout the high level author's interface and the 
keyboard interface. The first enhancement is to provide, 
besides the current capabilities, simple and fixed format 
exercises as are provided by several existing courseware 
pax)kages. An example is the selection exercise: after the 
author selec"l3 the menu, the MMAS prompts the author to 
enter a Chinese (or Japanese) keywoid., followed by three or 
four English explanations. Then the system prompts the 
author for the right answer, and allows the author to enter 
any text to display to the student who enters a wrong 
selection. Thus the unsophisticated teachers/authors can 
create simple yet useful courseware without knowing any of 
the sophisticated features as provided in the MMAS. 

Another enhancement is for the system to recognize all input 
keys, so that the MMAS can process and respond 
intelligently. Cfurrent MMAS sometimes does not respond to 
other keys if it is expecting a class of input keys (e.g. 
fimction keys Fl to FIO), and leaves an impression of less 
responsive. This enhancement requires changes to the VDI 
keyboard interface routines. 

3.3.2 VDI Resolution Improvement An enhancement that 
should increase significantly the applications of the MMAS 
is to display more Qiinese characters on the screen. 
Current MMAS is limited to display six rows and six columns 
(total 36 characters) of Chinese characters, compared with 
twenty-four rows of alpha- numeric characters (total almost 
2,000 characters), on a normal PC screen. Teaching 
English-speaMng students about Chinese, this is not much a 
problem, since most of the explanation text on the screen 
wo\ild be in English. This however severely limits the 
ability to compose courseware for teaching Chinese-speaking 
students about English. In the latter case, the majority 
text used on the screen would be in Chinese and six rows of 
Chinese can not convey adequate information. 

The six row limitation was partly due to the resolution of 
the PC monitor (which has 200 times 320 pixels), partly due 
to the more refined patterns we used for the Chinese 
characters (each Chinese character is represented as a 24 by 
24 matrix). 
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other than using a screen with better resolution (and at a 
higher cost), more Chinese characters can be displayed on 
the screen by reducing the resolution of each character, 
i.e. from a 24-by~24 inatriz per character to 16-by-16. 
Cliaracters displayed with reduoed resolution are less pretty 
than those with high resolution, yet are sufficient to 
distinct with each other. They are actually used in some 
Chinese word processing paoka.ges. The major work to achieve 
this is to acquire a Chinese datei)ase that has character 
representations of 16-by-16 matrix. If this can be done, 
the total number of Chinese characters on a screen can reach 
100, sufficient for most CAI courses. 

Note that the Japanese databt^se is already in 16 by 16 
representation. There is M) su,ch a restriction in 
constructing courseware to teach Japanese-spealci.ng students 
about English. 

3.3.3 More Courseware The courseware to the MMAS system is 
like the cassettes to the cassette recorder. Just like the 
cassette recorder, the MMAS is self-sufficient. It allows 
the creation (or the recording in the recorder case) of the 
courseware, and can play back the courseware. However, the 
MMAS would iDe much attractive as a commercial product if 
there ezist a l^rge number of courseware (or for the 
recorder case, pre-recorded music cassettes) for the 
perspective buyers to choose from. Getting more courseware 
written for the MMAS system will iDenefit tremendously towaaxi 
commercializing the MMAS. 
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4- Potential Applications 

The MMAS system is a general purpose courseware authoring 
and delivering system. Its screen oriented presentation, 
text and graphics capabilities, logic capability to control 
course sequences depending on student inputs, and the 
capability to efficiently xise storage media, all maike it 
suitable to do presentation, exercise, and drill for various 
classes. 

The special features it posFGSses, nevertheless, make the 
MMAS most effective in foreign language instructions. These 
features include the capabilities to accept input and 
display output for Chinese, Japanese, as well as English, 
and the capabilities to voice pre-recorded voice messages. 

Although the MMAS does not answer the students' questions 
intelligently, thus cannot completely substitute the 
language instructor's role (it was never designed to do so 
in the first place), it can certainly save much of the 
instructor's work. As was pointed out by Consultant Eu in 
the field trial: in between teacher's lectures, students 
can be assigned to take the courseware from the MMAS. Much 
of the teacher's current laborious responsibilities, such as 
providing the writing and speaking drills and measuring the 
progress of the students, can be accomplished by the MMAS 
system. The net result would be a more productive foreign 
language education. 
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Appendix A. Sample Chinese Courseware 



NMAS Courseware 001 

INTRODUCTION: The purpose of this exercise is to practice "Sound 
Discrimination". Please distinguish the following words by typing in the 
Romanizations in pinyin and mark the tones (hit return key after each 
entr>'). 

Example: From the speaker you will hear .... 

for what you have heard, you will key-in the following: 
fu4jin4 hu2xing2 

1. 

2. 

3. 

4. 

5. 

6. 

7. 



8 

9. 

10. 

11. 

12. 

13. 

14 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

23. 
24. 
25. 



A-i 



ERIC 



10 



Answers: 



c 

6. 



8. 
9. 
10. 
11. 



1. huang3hua4 

2. hui4xie2 

3. gual fenl 

4. nao3 nu4 
Shu 13 niu2 
zhi 1 shl4 
jingl ji4 

jil huj4 
zil beri2 
shil reri2 
zhenq4zhi4 

12. shengl cl2 

13. chj4zj4 

14. Shan I shui2 

15. si4shi2 

16. he I shui2 

17. Shu I jia4 

18. xi I warig4 

19. zhilzhui 

20. qiu.l qing.l 

21. xiao4 chel 

22. zhii chi2 

23. zeriglzhi2 

24. Chi 3 curi4 

25. zhanql zu!3 



huan2 gual 
.^5g fei4tie3 

9^31 fenql 
.|^^.iao2 lu4 
^tf shun41iu2 
Iffii^s zil 5hi4 
^Jj^f. jingl qi2 

^4c'.iinq4 wei4 

zhi 2 peril 
>-f^ si3 shen2 
/fe^ Zheng 1 zhi2 
4iS)shenq3 zi4 
#t Ci2zhi2 
lit 4c sanl sui4 
* + sil shi4 
Jib^heil zui3 
■^^zul yal 
7^^xm\ huangl 
4ib»ttzhu4zhi3 
^tl[jiu4ming4 
iiao?.she?, 
i^fshi I ze2 
j|rii3heng2 zhi 3 

sf zhu2 sun3 
5^i^cangl cui4 



Report: 



Correct answer 

Incorrect answer 

Score 

Analysis of Incorrect Answers. 
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Appendix B. Japanese Phonetic Symbols and Keyboard Layout 
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Appendix C. MMAS Version 1.0 User's Manual 



MMAS VERSION 1.0 
USER'S tMAN'UA.L 

February 1. 1987 



INTRODUCTION 



MMAS is a multi-language, multi-media authoring and 
delivering system for courseware. The primary goal of ms 
IS to improve the productivity for creating and editing 
courseware. The system provides non- prog rammer author! with 
an integrated tool set to write courseware for foreign 
language teaching using multiple media, such as text, 
graphics and voice. The written courseware can be delivered 
on inexpensive personal computers or microcomputers 
Smaq ^5J°^^^^fe at homes or teaching institutions. 

M>!AS isolates the device-dependent component ■ from courseware 
so that courseware can run on many different machines 
without cnanges. This feature improves coursew;ire 
portability significantly. The system has a menu-driven 
interface which allows non- programmer authors or teachers to 
write courseware for individualized learning. •. 

The MMAS version 1.0 runs on IBM pc, PC/XT or PC/AT with DOS 
version 2.X and 3.X with at least 256K memory. The graphics 
boards, printers and peripherals that can be potentially 
used in version 1.0 are listed in Appendix 1. To configure a 
MMAS system, the graphics board(s), printer(s) and other 
peripherals used in the target PC need to be specified In 
version 1.0, a Chinese database is included. This makes it 
easy to write courseware for teaching English-speaking 
students Chinese and Chinese-speaking students English. It 
has the capabilities of displaying English text, Chineses 
characters, graphics objects, and generating the voice 
recorded by the courseware authors. MMAS also provide tools 
for organizing the units in a course, sequencing the 
instruction flow, making decision based in the inputs, and 
looping through the teaching session. 

The version 1.0 of MMAS will be upgraded and up//ardly 
compatible with new features in the future, such as running 
on more types of machines and operating systems like UNIX, 
adding databases for various languages like Japanese and 
Arab, enhancing the media dimension like IV video. 

The manual is organized into the follov/ing sections: 

o Description of the Package 
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<t> Installation 

® Getting Started 

«to System Description 

«6 Organizing Courses ( COMPOSE ) 

•to Editing Graphics ( GED ) ^ 

6 Editing Voice ( VED ) 

•to Compiling Courses ( TRANSLATE ) 

* Rehearsing Courses ( REHEARSE ) 

•to Making Courseware ( EXTRACT ) 

o Delivering Courseware ( DELIVER ) 

2. DESCRIPTION OF THE PACKAGE 

student (delivering) system n?i ?i^^^'''^"' the 
and sample coursewlL"j;tn'''be avIil^SfF ''^"'^ 
system contains four types of fni= }f ^^e authoring 

files: compose.exe, ged^Sxe ved ^-'-^^ executable ' 

rehearse.exe, and extract translate.exe, 
files: Chinese, fnt and Shines4 id- • ?if 2" language database 
driyer.exe, gssvdi.sys, voicJ svs .nH^^'?^'''^^ f^l^s: 
device dependent); aJd (4) utiUt; ^^^p.sys (graphics 
etc. The student system basicatl I nunas.pat, mode.com 

except that only one mJ^s execuUblS S.?- ""^^ ^^'"^ files 
included. e^tecucaoie deliver. e:ce is;. 

3. INSTALLATION 

(l)Xl\^L^ii"ler^n'd1s^?ri£2tfi^ ^° ^e done: 

directory, (2) modify aJtoexec ba? ''S-? P^°P^^ 

(4) modify mmas.pat and r 5? in;^^ i' '"°'^^fy config.sys, 
files in the proper places Sfni ^f^^^rs and database 
the case of the authoring systSm ihi'^""" ^^^^^^l^ for 
srudent system is basicallJ th?;.ml P^o^eaures for the 
otherwise. "osicaiij, the same unless stated 
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3.1 Copying To A Directory 

Size Of the sLM^'^^^Sri™!,?^! I'^^^t.^"^ 

another distribution aill! in the'sa^f^J? f^^irf^f 

3.2 Modify autoexec.bat 

?ha cA Sre?^??:'''^^^ '""^^ -'—bat file in 

set display«c:\mmas\disp.sys 
set c:\nunas\disp.sys = con 
c : \rainas\drivers 

3.3 Modify config.sys 

d2ec^ory°^^°''^"^ ^^^'^ config.sys file in the c:\ 

device - c:\mmas\disp.sys 
device - c: \[Tunas'"..gssvdi. sys 
device - c:\voice.sys 

*ir5\S^';^o:f?iro^nte3" "^"^ = 

3.4 Modify mmas.pat 

^^'^nl ^^^^^^f^ files for foreign language are relatively 
large, the user has the option to put Chinese idx w 
Chinese fnt in other directory of other dilk This is' 
especially useful when the target machine does e ha^d disk 
If those database files are going to be put in put in a 
directory say b:\chinese, then the tvo lines in the 
rmnas.pat file should be modified as follows: 

font " b:\chinese\chinese.fnt 
index - b:\chinese\chinese.idA 
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3.5 Putting Device Driver and Database Fil^s 
^^^^r'^i^^^'^l ^^^^^^ and database 

then the user should mfke sur J toll ft^^ ^" ^ = ^-'^>as, 

the directory indicated in't'S .^al'pftl!l|'°"'' ^^^^ ^" 



SYSTEM DESCRIPTION 



boot'^d"\£^^^?L^^\-^,\-ing syste.. .,,er the syste. is 

organizing coursewLe L unuf "?2^°°''A..^i^ -compose'' for 
graphics components fnr »-h2 ' editing 

editing voicfcomponenL ?or JhTL^^'^' 
translate" for i-rpnei=^ course units, M) 

courseware, f?) "rehLrse"^n"^ ^^"'^^"^ units 'ii'to 

and (£, "extract- IS? e'trac^Lr^ff^fi"^ ''""^ courseware, 

n.ake a floppy disk conL\'n"ng'c?ursLaS. '''^^ 

^T^^ ^^^Vi^^^ as follows. The 

for later detailed desig^ ^he sLS ^^^"^'^^ ^ ^^^^ "ame 

graphics editor "ged- to i -.Cnn. ^^t^ ^= use the 

graphics files described in'^^h ^^'^^ ^^aphics for t'he 

The third step ifto use iSic^^di-t^^ ^'"^l!^^? "compose". 

voxce needed in the course initJ ^tpr fn ""^^ 

are done, the author can ?un 't?ansLep" ""^^^.^ ^^^P^ 

design has any errors or l.ncr^^,•^" i ^° if the 

the courseware if mfd. L a ?unnahff T""^^' ^oes well, 

runn,able form is obtained ^^^^nJ^i ^he 

to L'un the courseSar^ liAan V fh^^°^K^" ^"^^'^^ "rehearse" 

"extract to make cS5rse'ia"ri'^o^^\s^^Sb°JtSn". 

••5e!!x>er"\ocl1i^^L'r f^^-'^^^^^ from the student system's 
capabilitierfor\eJpinfaSo?f to'?-T" debugging 
currently, such capabUit^es a2 ^Sr5'f- "^il^^*^^ Problems, 
and will be enhanced later on th^ limited for authors 
only needs to knSw the ^oJr?e'n.mP i'^?' ? system 
"deliver" tool. course name, and run it using the 

director?;: 'E^crcou^se'loniT^i' ^" ^^^^ -^'king 

has the Suffix ^oTf„^| ^^fi^^- ?Ue"L\^- .hl^u^rs^^^Ii^, 
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unit may contain voice or 

files. The voice fill components stored in 

while the graphics fi!e is s^Pfwf."^HV-''°^ file, 
translated'coSrseware'has\he ^ rin's^f f L ! " 

5. ORGANIZING COURSEWARE ( COMPOSE ) 

5.1 Get Started 

At the DOS command level thi^ ^■r.r.^ u . 

"compose- in the working dSicto?f canT?^^? ^^^^^"^ 
of options: one is "-u" folloSi^A,- ^^^^ ^"^^ types 

another is "-c" followed iflTTotrti name!' 

5.2 Introduction 

in terms of units and f^t ?hiH "^f . ^'i^ucture of a course, 

in the ccurse""l6MpSsE"'^rovWes"f f??endlJ"'"":i^^ """^ 
command interface (using function ke« n i^Fa?"^;;''"''^" 

The other set'?f'^?i^L1%S?"taSk'?5fS^L??"'^°f ^ 
now Composer (tTC) tHp r™,^.; L' ' called the fnit 

useful 1^ mana;in,'«,e*^S?a3?y^^JSSSed b^^hf^/^ ""^ 
courseware develooment tjo .htii "^f^ui'sd by the advanced 

after we discuss o?^e^basL capL?H??o"^ ^"''j^t 

^sirc%^tSeVL\"^is^i?^^^^^^^^^^^^ 

a sample of detSled steos SinJ^f -^^^ ""^^^^^ 
single-unit course in pSff f ^^^""^ ^" creating a 

of I course 5?n L extJ^doi-.„^^^f ^" Sf^ti°" 5.4 .the view 
the use of the CouL J struct., S r '""^^^ipl^ ^'^lits through 
summary of tht ^^^OMPOSE" menu Section 5.5 is a^ 

5.3 Basics of Coursev;are "Programming 

gaTafdlSi-s--^^^^^^^^^ 
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pa?ame?erl '"a^S^J^''"'^'^ "op-code" followed possibly by 

&lK„s Pr??^iro^|IS^Ia^JS'a^^Tiij/,K^-£°L' 

and oniSL^r'T"^"' = °f inputs 

keyboard?' Tf^iLf ^ P-^i^tabU characters'on Jhe ' 

and can be cleared by the "Clear Line- instruction A ^' 
graphics output instruction disolavs the araphic J stored in 

the GED program. The full screen is available for 
graphics. The graphics caused by a screen file ca? a ^ so 

SS?ed1y'^he"vK; iT'''^^''^'- ^'^^ -tfre^^Senlan'be 
ciearea Dy the Clear Screen" instruction. The voice outmu- 

mstruction plays a recorded message on the spJaker Jhe' 
"vlD"'program'°'"^ ' ''^^ ^'^ '"^^ autL^'Ssing'the 

'°"^^,^b°^^ d^ta types in a coursev.-are prog^-am are 
integer, reai number, Chinese strina, generalized English 
I fiSV"? key They have a type indicator, nImely ? R^ C, 
S and K, respectively. Data variables are identified bv a 
unique name 3 to 8 characters long. The first character is 
the type indicator, the second is underscorf ' " and ^he 
rest are alphabets or numerals. When a data variable 
wEfnJ''^ ^" instruction, it is either receiving a value or 
r;i2?,"J ^^.^ ^u°'-" Logically it should have 

received a value betore this value can be used. Like the 
input instructions described above, the "Assign" instruction 
lets a data variable receive a value. The "Assign" 
i?^"f,^S^^K? i^^i'Jdes an assignment specification in the form 
ot variable=expres3ion". The -Jata variable at the left 
hand side recexves a value equal to the comj-uted r-s-ilt of 
the expression at the right hand side. An expression can be 
a number, a data variable, or well formed by data var'-abl4 
and operators such as addition(-), substraction(-) ~ ~ 
multiplication(*) and division( .') . Parentheses can be used 
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like in any mathematical equations. 
Example: 

update sum and average over a number of scores, 
increment the number of scores scores. 



* 
* 



ASSIGN I_NO=I__N-0-l 

* add the new score to sum 
ASSIGN R_Sf.-M=R_SL-M-R SCORE 

* compute average 
ASSIGN R_AVE=R_SUM/I NO 

* done! ~ 



Kir^^SaM^^rti— ^^^^ 

than" f>) "ipcic; i-han" /^'^ " "^-S^'jai to (! = ), "greater 
inT"ii2 ♦-K J^^' greater than or equal t6" f>=^ 

and less than or eaii;il hn" /^-\ r-u • ^7"°-^ v-' ;/ 

is evaliiah^ri 1 • "^^^ ^ simple condition 

IS e/aiuated at the delivering environment, it vields% 

conditions m tiie logical manner. simple 

Jhe ?esu[t°of^2f''i''''?- ^^'^^ instruction depends on 

tne re:,ult of evaluation. The dependency is shown below: 

line no. 

IF instruction 

"true" instruction T 
"■^2: "false" instruction F 

""3: "next" instruction N 



— I IF 



I 



Each of these instructions occupies one line in the 

^nf ^Sm''^ program, if a true.-false branch does not requir': 

an/ action, a comment line is needed to hold the space 
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IF K_SELECT = 1 

ASSIGN' I_GOOD = I_GOOD - I <__ r~ 

no-op if false <__ Jj^Je""! 

< — Next 

^Si^r^^f r-?^^ t^'''' indication at far right is displayed by 
the Unit Flow Composer. This is useful to remind the author 
about this unique multi-instruction structure 

lic£%rnL?^?I! Structure allows only one instruction for 
each true/false branch, the CALL instruction can be used 
there for re-directing the execution to elsewhere in the 
courseware program. The CAiL instruction has a ?oi?ine name 

parameter, which should also appear in a uniaie 
ROUTINE instruction. The execution transfers ?o ?he 
instructions following the ROUTINE instruction. It will 
as a R??nRS^-=^° resume after the CALL instruction as soon 
as a RETURN instruction is met. This CALL-ROUTINE-RETfR^J 
capability is very useful in authoring Sizable courseware 
programs Certain sequences of operations repeatedly used 
are the best candidates to be written as routines. Program 
readability can be enhanced by using them. urogram 

Similar to CALL can ROUTINE, the JDIP can LABEL instrucMons 
allow transfer of execution sequence. But they are normallv 
used without the intention of coming back. iZ other ^ 
instructions exist: the E.XIT instruction causes the 
courseware program to terminate; the PAUSE instruction 
causes the computer to sit idle for a number of seconds as 
specified by its parameter. Both instructions are eccential - 
for courseware programming. 

5.4 Hierarchical Design of a Courseware 

When a courseware is complex, it becomes cumbersome to deal 
with a huge unit file. It is especially inconvenient if 
frequent revisions aje expected or different courses are to 
snare seme part of t.ie material. We recommend the'u^er to 
take modular and structural design into consideration A 
course can be designed as a collection of units. Each unit 
can be a high level module in the course, or a low level 
sharable utility routine, such as data collection and 
reporting. The relationship among units is characteri7ed bv 
the CALL-and-RETUR>; type of transfers. We can view t-he" 
structure of a courseware as a tree: the root of the tre'=' is 
the unit where execution starts, the units it invokes ar« 
its children. These units can also invoke other units (their 
children), and so on. The CSC is designed to capture this 
relationship. It offers to the user the capabilities to 
construct this structure tree, to trim this tree, c.od to 
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branch in the tree o1 anItS cSurle ^'^"'^ '° '^"'^^ ^ 

3 filo f^^rr.^^ ^^"ib'j-xtru. me rmai translation result will Ha 

create ; sJ?uctSe^t?eJ'"?on;ri- required to 

"roof) A This ^Sn consisting only of the unit (the 

the°e\^hth L'nu descrtbeMw^ ^ 



5 . 5 Menus 



output statement. Similarly, t^fsevLt menM is fo"r 

21 ?£e'SIc''?he"^iah^f' ^^'^'Vk^^^ eighth'^enu !s'?L entry 
hf^^ CSC. The eighth and ninth menus are for comooslna hh^ 
hierarchical structure of a course. The CSr disD?a'/2 ih! 
structure graphically on the screen, rhe unit KlnftSaed 
with asterisk indicates the current cursor posi?lSL 

5.5.1 The_First Menu The first menu has eight entries Th*= 

coTenilri hf CS?1^he'.THfr-'°'^- -?ond'2ntrr "comp 
■^load c^?" ^ ^l-^^^ T'^s third entry 

rkr-^^ ^ f?^ ^ course from a .cor file and enters the 
s^rucJur. ^o""^^ entry save cor" saves che working bourse 
structure to a .cor file. The fifth entry "load un^•• load*. 

T^e'sSh en;rf ••s''i' and enters the Urc^ thelecSnd menu 

unt f Hp tu^ ^^^f ""t- saves the working unit into a 
last I?'\^r?"th ^"try "comp unf enters the LTC. The 

last entry help' is reserved for the on-line help. 

5.5.2 The Second Menu The second menu has eight entries 
T.he first entry "end" e:<its from the LTC and mLes lo the' 
first menu. The second entry "insert" enters the statemenh 
insertion mode which would lead to the third mSnu?Jhe 
third entry "delete" allows the user to delete one or more 
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statements. The fourth entrv "ro^an-- • 

statements removed by thfS- X?.^^ • """f^^^^^ 

current cursor. The fifth enfrv - ^ front of the 

to the previous stJteme^t ruJ.-^lT' tiie cursor 

the cursor to thrnex^ statemSnf '"'^^ ^"^""^ "'"^^^ "'O'^es 

pg- moves the cursor Jo fho^: seventh entry "prev 

-next pg.. .ov%rSrcS?sS\g^?^e°n"lxr?Sge'''^ eig^th'entry 
-nu' TS^fgift^ "Sa^^\e%^:inT^e%" t?!^'^^ ^^^^^ 

JJteL^SsL^rei^^A-^^ 

entry -IN" enters an Jnput sKtemST^ statement. The third 
position, and the seventh me^u Sn? current cursor 

"OUT" enters an output stat^l^i^- '^^'^ entry 

menu will sho.;. The fifth enJrv np" 'n ^^^^h 
enter a condition Th^ 'fhfn. allows the user to 

line below th^fcondUionlt^temenranTthf 
consequence ah f-ho iir.^ ^ ^^-aL-cmenc ana tne 'else 

5.3, 1 nTl §ta^i'eit"L'nJe5S tS'llii ?^ ^^'^^ Section 
then'* or "c^i^d'* Kr, iiccuea uo till the line if eitbpr 



rSturn statement ?or?u„cMS ^""^i- -^EII-rF enters a 

allo«s the usi". to ente?" ?airsS?» '"'t ^''^'^^ ^""^^ "CALL" 
another functions wlthf^ ?ho statement for callina 

fourth ent^y -RSrau-E" enters ".^^1°' ^^""'^"^ ^he 
entry point" of a function ^"he flarentrf^-S"?" ff 
. a T^%1;t^K%^^?i! S?^^fr?- ° tra'n^ fef yLcu^LTto 

the current curior' ;Si[iion"''lhe's:venth enS " 

iinvi?i^£in - ---"^ 

the pause tLe *S thurin?rr"rfp%'S?'"""J "«=^te 
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5-5.6 T he Sixth Menu The sixth menu appears while an 
output statement is entered. There are six entries in this 
menu. The first entry "CHI STR" indicates the intention to 
output a Chinese character string. Once it is chosen, the 
user is asked to enter the pin-yin code for Chinese 
characters and select the right one if more than one homonym 
exists Ln the library. The second entry ''EXG STR" allov^s 
the user to enter a generalized English text string for 
output. The third entry "VARIABLE" allows the user to enter 
a variable name. The value of the variable will be output 
The fourth entry "VOICE" allows the user to indicate a voice 
output using a .vos file. The fifth entry "GRF" indicates a 
graphics output using a .scr file. The sixth entry ''PAR GRF'' 
allows the user to enter an output statement with parameters 
to be overlaid with the graphics in a .scr file. 

5-5.7 The Seventh Menu The seventh menu apoears while an 
input statement is entered. The result of the input is to 
be stored in a variable. There are five entries in this 
menu. The first entry "INTEGER" specifies an integer 
variable. The second entry ''REAL" specifies a real variable. 
The third entry "CHI STR" specifies a Chinese character - 
string as the input. The fourth entry "E::G SIR" allows the 
user to enter an English text string variable. The fifth 
entry "FUM KEY" enters an input statement with function key 
as input. 

5.5.8 The Eighth Menu This is the entry for the CSC. The 
eighth menu has eight entries. The first entry "end'' exits 
from the CSC and moves to the first menu. The second entry 
"zoom in** enters the ITC and moves to the second menu. 
COMPOSE will look for the file named <unitname> .unt, where 
<unitname> is the name of the unit pointed by the current 
cursor. This file is used to pre-load the UFC working area, 
unless the file is not found and the working area is 
unchanged. The third entry "up" moves the cursor up to the 
current unit's parent in the structure tree. The fourth 
entry "add" adds a new child to the current unit. This is 
also used to enter the root when the structure tree is 
empty. The fifth entry "left" and the sixth entry "right" 
moves the cursor to a sibling unit from the current unit. 
The seventh entry "down" moves the cursor from the current 
unit to its child. The last entry "etc" moves to the ninth 
menu. 

5.5.9 The Ninth Menu The ninth menu has eight entries. The 
first entry "end" is the same as the "end" in th eighth 
menu. The second entry "search" allows the user to search 
for a unit by name in the CSC working area. The cursor will 
move to the unit, if found. The third entry "up alt" allows 
the cursor to move to a parent of the current unit on an 
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alternative path in The fourth entrv "adri ovt-- ^ 

given :cor file and attach the SSture t-Jf^ reads a 

file (as descendants) to the curren? unff- ?h 

"delete- deletes the currJn? Snit and JJc' ^^^^ 'i^^'' ^"^^"^ 

"^Scl^r^^aSS; t'^^fn'" thJ'workJig a^rea^^S'stx^h^i-ntrT 

re^oJid by'?he'?as\''dewr%H""'' ""^ descend! ;ts\hat'j;ere 

makes anew st?uctu^e ?rSe whe^J Sr"'^' ^"'^^ ■'^'^^ 

new .oot. The las\^^e^t\T"2S^^.^v\%^S^?i;^ S^StS^SS^^^ 

6, EDITING GRAPHICS ( GED ) 
6.1 Introduction 

the monitors with ,raphicl capaWUtJ^^Jhe ' Inh^SsllSj 
created by GED can be user! ^0%, r^^yi^ ].u y^apnics files 
created hy the S^S systS. ^ °^ ^''^ courseware 

ob?e2?s ^\n^nM^°^''^^^'K graphics composed of a variety of 
oD]ev.ts. An object can be an English text, oti^ fort tan 
language text (for version 1.0, this is tte ^hlnS il"t) 
and a graphics object, such as line, filled aria ^nH 
marker Besides creation of objects i' pJoviS' 

Sfnii'-i^" n?.'"^^^ '^'^^ °^^^^^s on the sSein^^nd to delete 
the objects. Other attributes of an object that can L 

Like many newer software packaaes, GED is menu driven ^/i^s 
Ca:?c°ulaL1^rGlf;\" underlt^Sing'aboCt' t,^e' 

^ll^l.rZcU nle^'?or\hf LSfaal"^^'°^^ ^-^^^^ 

When you need to save the screen, either for later ed^tina 
rL.Sni'r t^^ courseware, you can use the sa?S ^ ^ 
capability to keep the whole screen in a disk file You 
will be prompted for the name of the file to save Mo?e 
7 ™ ^" f"-"" section. The files createrl 

SCR Thf P^^fi^^^^ ^^ith an extSnsJon 

abou; .nnn^t^t^ °^ 5"^^^ ^^"^^ f^^'" f^^'" 150 bytes to 
thelcreeS ^ ' ^^P^"^^"^ °" the number of objects on 
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6.2 Basic Concept 

A set of basic concepts i f • 

in using the package ' ^ ^" benefit much 

J*^*""- Q^^anizaf-inn r^f Menus Th« 

layers. When th i prGuram The menus are organized in 
presented at the bottom SfthfjJ^ started, the main menu is 
function keys (Fl to Flo? lul screen. By entering program 
particular functions Ent4r^^a f f ^f" ^^^^^^ ^ ^"^^"^ 
the current menu on the s?Se? with"ani?!; ^^^^^^en replaces 
menu. Any time when an Exit f.mi;- ^"°"her, lower level 
entered, the current menu to £""^tion (always Fl) is 
higher level menJ ' ^^Placed with a previous or a 



Posi?io^^^^f^Mt^3 'tV:i?e'ri' - ^he cursor 

creation of an object LkeJ n^anS ^^^^^^^ The 

cursor position. Also onlv^ihSn the 
on an object most opSJ^tJSis Uke di?.^"'"^°'" Positioned 

S^ht-p?;cl^--in^-,-^^^^^^^^^ the 
the Chosen position, i^^^r^r^^ti^^^^^ - 

IS displayed on the bottom of t£^s?^ff^ '""'^^l? '^■^i" ^^nu 
position is displayed on th^ ^^^^en. The cursor 

To move the cXrso? ut tul^T ^ ^^^'^s sign 

etc, on the right s3e if fhe Kv£f ^^^^ <" 

to the desired position on ^he l^rS^ ' Pn.^-^ ^'"^ ^^'^^^^ 
freezes the cursor position Entering R£:tl-rn key 

oJrsSr°S^s'rjrpis\t'?on'S5'o°nTo'?h:? 

an object may occupy a ?arae area if°?r^*' ^^^^'-'^^e 
objects may overlay with SKh o?L? ^""^-'^ ^"'"^ =^'^-^^1 

necessary to identify the oCie^t ih^"^ ''""^"r '''^y is 
GED is that the cursor mus?hJ^i convention used in 

of the object WheS morp fLn ^° ^-^^ ^ost part 

left most? tL lSst°pJrt''L" cSn%?dir ?he"^ 
object. As an example, an bSx position of the 

whole line (left vertical siS^^ ?=^J? have a 

this rule, ihe lef?! lower co?ner i ^ fh^^^^ P^^*^- '"'^th 

object. To delete or mo5f ?h^^ L • Position of the 

moved to the lelt lo^er corner' f?r^?'*^' ^''^ '""^^ be 

of'the ^^ntl'^lZtli^'^te' ^1^''''^^ 

qives the helo menn rSf k ? ^ °^ ^^l*^ ''^•^uid alv;avs 
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whenever you don't know what to do. 
6.3 Get Started 

At DOS co„a„d level, geD can be Invoked by entering either 
ged 

or 

ged filename 

saved lii'lTUlul%Mln°Lt''' '"P^^" 'hat was 

the program is session. An example of invoking 

ged demo 

?Sl1o^.?^g1s'\"r!N?SB^J?T"Sa.'r(; = ^"^ 
ged demo. SCR 

cfelreS ^ t^r?o1lo°5in%'^dH"f,S-j°^' should be 

display at the bottom of'tte sc^i^nf 



: F3 r4 r.- 

:.!^L^..L"5f5.....^-'-t ftext a„e a"r undo " 



Figure 1 



orFlo""SM°!; ^"•^i^^t^^^" operation to perform. Entering F9 
JSe'ieip'menu.'"' °" '''^ ^--^^^ ^^ing'S^ 

SSagJ:'' ''^^ ^'^^'■•^^ --P^^-ed by this 
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move cursor, enter pPTr-ov . • 
I ' RETLR.\ v/hen done ' 

! 

Figure 2 

Only a part of the curJo? cm ba % 1^"' l°"er corner 

R??rpv'?"- the desired di?ecHL °"^'"^ ^'^^ and up 

r"urn i^^.i"" "^^"^1 to the sistem "lif ^"ters 
return to the screen. ^/scern. The mam menu should 

Now, suppose one enters hhe to.,*- ^ 

an English phrase. The scrL^ =^ ^""'^^ion key (F3) to create 
suppose one enters ITe 5oS " r2s?" i'f^^er iext: ••^"'^ 

the bottom of the screen Aftor n' ot^f°''^'^ ^"^^^t show at 
It appears on the screSn'v.W t-^i entered, 
menu returns. The <^creln Tit ^he cursor was. and the ma n 
English te:<t objIct'L'I^beln'c'JL^teS. following. '"L""'" 



Test 



Fl 

exit 



F2 
cursr 



F3 
text 



F4 
ftext 



F5 
line 



Fe 
atr 



F7 
undo 



F8 
etc 



Figure 3 



Now suppose 
object just 



for the ' 



IS 



to bring out che 
There is no need 
positioned to i-he 
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text object in cit-i,,*.- 

object that 'is not currerPfv*'^ ""^^^^^ attributes for .n 

cursor must be moved ffr=^^ Positioned by the ^uSr 

new screen looks°Llef' ^^^'^'^n to^he objec?'' JSj 



Fl 
exit 



Test 



F2 



F3 



color height 



F6 



F7 



F8 



Figure 4 



nienu witii available 



Test 



i Fl 
i exit 



F2 
white 



FJ 
red 



F4 
green 



F5 



F6 



F7 



F8 



Figure 5 



Enterinq F4 nn^j i u u 

from privious?; ihite tS'S^rr 'n^M °^ ^'^^ t^xt ■•Test- 
return to the attribute mS i ^^'i'^ ^^e menu is to 

"lenu to the prevUs"e^u. ^^^^^^ f-^om th/current 
The followina J^irriiro ♦.^^i 

discusses in\h^rs|.tli,K ^"^"^ ti,e oen>,s ve 
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! exit 


F2 
color 


F3 
height 


F4 


F5 


F6 


F7 


F8 I 


1 


\ 


T 


! Fl 
1 exit 


F2 
white 


F3 
red 


F4 
green 


F5 


F6 




F8 1 



Figure 6 



6 . 4 Menus 



There are thirteen menus in GED. Each of the menus is first 
iLsted, followed by descriptions for each field. 

6.4.1 Menu 1 



1. 
2. 

3. 
4. 



i Fl F2 F3 F4 F5 F6 FT 

, exit- cursr text ftext line atr undo 



F8 
etc 



exit - to exit from the program; 

cursr - to move the cursor; 

After entering F2, use keys on the right of th« 
keyboard ->, etc. to move cursor. 
Enter return when reach the destination; 

text - to create English text; 

ftext - to create foreign (Chinese) text; 

Q-Vt 
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8 



1. 
2. 

3. 



to%pea^°at''wheL^the"cur=I;!"-^"''^^®^' ^ symbol S is 
start of the line Vst ?he cJ^'o' ^he 
right side of the kevb-^JrH movement keys on the 

next position. Then en?l? r^? '"°^f cursor to Che 
to get the next pSn?s of th^f- ^^P^^^ the stip 

the cursor must be poli?L^iH i'"f " ^° howe-^lrf 
syna.01 s and the ?e?S?n'kerentSedf ''^'"'^^ 

If^'^tt^^^^^^^^^^^ l^r^Y'^eot. Which can 

the object, the attribiti r^A S"" marker; Depending on 
the color, size, pattern He '^"^^'^ '"^^^ in^lSde 

undo - to undo the previous creation or deletion,- 
etc - to display the next menu, i.e. y.enu 2. 



6.4.2 Menu 2 



Fl 

exit 



F2 



F3 



cursor move del draw 



F6 

save 



FT 

load 



F8 
etc 



exit - to exit from the program,- 
cursor - to move the cursor,- 

keyboa?3lf-!,^2;,-e keys on the right of the 
' ecc. to move cursor. 



After enterit 
keyboard <-, 

^nter return «he„"eac,rtK»'le^S„atlo„.. 



move 



object; 



Hrc? """"^^ object. The c 
tirst pointed to the left. 



ursor must be 
lower corner oS the 



object; lower corner of the 

save - to save the 



the cursor is pSInte-Mn^^SSje^Si^ ---'^^ 

prompte^^for^he^namforthe litt'V^' "^^1 
extension of the file tko f f^®: ^^^e the 

,SCR. For exampL you 1^14?';?;'°" ^e 

"mountain,- thi file created win 

mountain. SCR. created will appear on disk as 
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w?S b-e^oXle.^1or?K",L^|^e^-- a^.is. file,- -.ou 

8. etc - to display the next menu, i.e. Menu 3. 
6.4.3 Menu 3 

! ^^-u ^2 f7 '"f4 ?5 



1. 



3. 



/ 



exit - to exit from the program; 
^"^^f^:! cursor/ 

Enter retur^ ^^^^.J^^i^,^,^ 

start of the marker ^sS Sf " ^1=° the 

the right side of toe tevtoJrS''f^°'' movement keys on 
the ne;<t Position. Then iSer reHi^^^ "'^ t° 

starting syilSI^.^L^^a' tL^°liJ^™S/jSt\?e'af ^ 
area - t:o create a filled ;^r^^. m-.^ 

s is to appear at wi^ere the ?ur=orL^"^H'^^^' " "'^'"'^^^ 
the start of the marker rL l^P ^^^^ also 

on the right side of th^ ke^h^^^^l''"'^'' ^^''^^^^t kevs 
to the next position TheS In? """^ """^^ ^••^^sor 
the step to positio^VS ^^-eturn key. Repeat 

EXIT tKe cu?°^;'i^3"t\1 

starting symbol $ and the'reU^n key'^nte^ed; 

?argl f iles'Sn'\\e'1rir"?,orf '"'^'^ ^° --^^ 
^.i cne aisk. Mot recommended to use. 

— - to display the help menu,- 

etc - to display the next menu, i.e. back to Menu 1 



6.4,4 Menu 4 



■ " " F4 F5 ~~""r- 

• exit color height ^ ^' ^-8 
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This menu is an afcfcrihi.t-^ m 

color and the heilh'f^'f J^f Sxt'o^jjct"^^' ^° ^^-^^ 
1. exit - to go back to Menu 1; 

2- color - to change the color,- 

3- height - to Change the height; 

6.4.5 Menu 5 
" I - 

i ^~ 

Uxit___color__stne Inter ""f^^" Fs"" 

■This menu is used to change attributes for thi 

"-'^ss tor the area object. 
^- Fl - to exit from the menu to Menu 3; 
2- F2 - to change the color,- 

3. F3 - to change the style,- 

4. F4 - to change the interior ,- 

5. F5, F6, F7, F8 - to get the help screen,- 
6-4.6 Menu_6 

ij^it color type 3dth " ' f ^""""fs""" j 

^- FX - to exit fro™ the menu to the „,ai„ „,e„u,. 

2- " - to change the icr of the line; 

3- " - to change the type of the line, 

Sth JIm^PcT °' li"-' not provided 

5. P5, F6, F7, F8 - to get the help screen.- 

6.4.7 Menu T 

I — 

• ^2 F3 ~~"'f4 f^ ; 

■ exit color type F" f8 | 



I 
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1- Fl - to exit from the menu to Menu 3; 

2. F2 - to Change the color of the marker; 

3. F3 - to change the type of the marker; 

4- F4, F5, F6, F7 Fft - 4-^ 

' F', F8 to get the help screen; 

6.4.8 Menu i 



Fl 



This .e„u p..viaes selecUons on .He coToTcTri-^c'r ' 

6.4.9 Menu 9 

' 

i Fl F2 F3 rl 

j e^-it 0.3" 0.5- 0"7" f^., F8 i 

I _ l.D 2" 

This menu provides Qf^^io^*-,-^ 

foreign te?t. ^^l^-^ions on the height of a text or a 

6.4.10 Menu 10 



f: 





j exit solid dash 


dot 


F5 


F6 


F7 


F8 


This menu provides selections 


on the 


•'"■arious 


types 


of a 




6.4.11 Menu 11 












j exit dot plus 


F4 

star 


F5 
0 


F6 




F8 


Ihis^menu provides selections 
6.4.12 Menu 12 


on the 


■various 


types 


of a 






F4 


F5 


Fd 


F~ 


F8 
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.f^i^ !}°^^:°l^_f°^^^ pat hatch 

This menu orovides spliaf-f-inn.- • u 

area. ' selections on x:hs various interiors of an 



Menu 13 


exit 


narrow 


FJ 
med 


F4 
wide 


F5 
2narrow 


F6 


F/ F8 



This menu provides selections on the various styles of an 

7. EDITING VOICE ( VED ) 

7.1 Introduction 

The author can use the voir(= (a,-iit-/^y- 

7.2 Get Started 

This voice editor is menu— -in" vor ru ir. ^ i . 
"ved" (stands for voicredSor? tJ^h fh' """r^ ^'^'P^^^ 
With some questic ns ^n inltJaUza^Sn ifT.T^l f^'T'' 
chosen then the system asks'thf ai?hor Jo enS's'amphnl 
StSj;w? ;°th.Tf°"i'/^^ limitation in sSquSnce * 

s^a^^pU^^^^^^^^^^^ JKjer second 

?hSio^^f ^^-^ ^'"''^ the same set of parameter as 

Once a set of parameters are chosen, all the olavina or 
recording session will use the same parameters unU? the 
author decides to exit from the voice edito? 

7.3 The First Menu 

After the initialization session, the f'"rst memi vif-h 
entries shows at the bottom of the s?rien Th? m^ni L ' 
mainly for manipulating voice files. The authofSan then 
select the menu using the function key Fi through F6 
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«e „o„ aiscuss eac. ,,,, 

me'"§„^2\'£ is used to create a voice data 

Show. • ""^'^^ ^ successful ••create^'the L'n:?"^"^"^ "^^1 

i-ae second menu will 

The second entry "edif" 

It takes an existina fiio "^^"^ ^^it a voice d;,*-;, f-t 
file does not exist^ Iflt '"'^^"^"9 ^iU given ^ ^i^' 

menu will apDeJr on\J ''^^ ^ successful "edif-^^? '''^^ 
appear on the screen. ' the second 

The third entrv "dhow- 

suffix in the'Lcal'°dir2c?:rv'''r^'^" files with vos 

renames an old file nim^^n ^A entrv ^Jenane^ 

.The fift^^ntr? "rlmo??'rfi""^^-'^-^^-' ^ 
tne local directory, iho Lv^k f removes a voic- fiio in 
voxce editor and returJs^o dos.'"'"^ leaveS"tl.e ' 

'•4 The Second Menu 
The second menu aDDf^=»r-- » 

pifvLaT- .^he'S?S^3 ^i^ri/S„'f:: "-^it- 1„ the 
Playing a voice file Curr-^r^t-i ^f^^^y for recordina anri 
^escribed as follows.' rul f-tli three 

entries 

record voice in a file And ff Record" is us-d to 

play before being Jave"d it' SL^^ interleaved with 

is from file end.^^^--,- ^ ^^^^^^^^^^ ^^^^^ 
The second entrv "dIav" . 

After the user select^ "pLv^'"^^° ^"7 -^'^ice file 

one integer n followed by a^r^t^rn f ^'^"^ P''°'^Pts and takes 
indicates- starting playiL f^nm ^I^P"*^' '^^ere n 

example, 0 means the b^ainnf^S ^i°'^k. For 

replace the function Sl'rewinl°' ^^"^^ a'feature 

and play?nrSsIorjnd^Lvr?.''° J^^-'^fnate the recording 
successful "save.., it-^e^C^ns^Jo^-^S ?iSt m^^n^^'f ^ 
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Jefer2n°..'''^^ are linked togJtSer'to'r^'^^ ' "hJn'aU 
rererences among the unihQ V^^u ^° resolve some croQQ 

process is done suc?essfulli ^hen the Unk 

er?orf^..5^^^ name. li theJrare-fnl^^^^ created Sth 
errors, 'translate- win Prompt thHrr^?'^" °" Unking^' 




9. >1AKIN-G C0URSE'.;ARE ( EXTRACT , 

eJ.tL"cTSl^^eg?in^;-^I-^^^ X^is tool 

coursename.run to puJ'^tS on'Tf^^' together wlJh " 
distribution. SomrcooTprotectfon'^^ ^^^^ courseware 
latter version, it T.av -icn °^ '"^^ ^e available in 
database files into tK ^f^^^^^'^^ °Pti°n to puj 

courseware. ''''^ ^l^PPy disk containing the 

10. DELIVERING COURSEWARE ( DELIVER ) 
In the deliverina svstPm -ri^i • 

re. .arse except no s.ste. errofL^^J^e^^f ?r?rie%-,, . 
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APPENDIX 1 

A. GRAPHICS BOARDS 

\' JnJ! S°J°^/Graphics Adapter 
2. IBM Enhanced Graphics Adapter 

1. IBM Color Printer 

2. IBM PC Graphics Printer 

3. HP 7470A Plotter 

4. HP 7475A Plotter 
3. HP 2225C Printer 

6. DATA SOUTH 180 Printer 

7. DIABLO 150 Printer 

8. EPSON MX-lOO Printer 

9. EPSON MX-80 with Graphtrax Plus Print-ov 

10. HOUSTON INSTRUMENT DMP-29 Plotter 

11. AXDEK AMPLOT II Plotter 

i"?' J^iiSn^ SYSTEMS Color Prism 80 13? 

15. ' l^'f^^o prSter''""^' -^-cropris. 480 

16. NEC 3550 Printer 

1". KICOLET ZETA 8 Plotter 

9?' rf-io^S^^'^'^ P^OO ^nd P600 printers 

21. CUME Sprint 11 Plus Printer ^^'"''^''^ 

22. SEIKOSHA GP-700A Color Printer 

23. STROBE Plotter 
C. OTHER PERIPHERALS 

1. IBM Joystick 

2. Microsoft Mouse 

3. Mouse Systems PC Mouse 

4. GSS Metafile 

5. KODAK Pad Touch Tablet 

6. SL74MAGRAPHICS Summamouse 
-. SU-MMAGRAPHICS Suminatablet 
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